An isolated perfused rat mesentery model for direct observation of the vasculature during cryopreservation.
An intact vasculature is essential for successful hypothermic perfusion and cryopreservation of solid organs, but few studies have specifically assessed the vascular effects of these procedures. A technique was therefore developed for continuous, direct observation of an isolated vascular bed during hypothermic perfusion with cryoprotectants, and during freezing and thawing. The isolated rat mesentery was spread across a controlled low temperature microscope stage and perfused with solutions containing fluorescein isothiocyanate (FITC)-Dextran 70 as an indicator of macromolecular permeability of the vessels. Hypertonic citrate washout, HP-5 perfusion (23), rapid and slow addition and removal of glycerol, and freezing/thawing were studied. Control perfusion with HP-5 produced slow FITC-Dextran leakage, reflecting normal physiological macromolecular permeability of vessels. Rapid addition of glycerol dramatically increased vascular permeability, consistent with osmotic damage to vessels. Rapid removal stopped flow through capillaries and decreased vascular dimensions, suggesting overhydration of endothelial cells and extravascular tissue. Venules and capillaries were the most susceptible vessels to osmotic stress. Slow addition and removal of glycerol (80 mmol/liter/min) produced results similar to control perfusions. During slow freezing (0.5 degree C/min to -5 degrees C) extravascular ice compressing vessels was more obvious than intravascular ice. Glycerol afforded some protection to the microvasculature during freeze/thaw cycles since flow was reestablished in venules and arterioles after thawing, although FITC-Dextran leakage indicated that damage had occurred.